had distinct lesions of the microvascular system. Capillaroscopy revealed more than 90% ofthe patients to have the typical scleroderma pattern. Histologically, these changes most frequently consisted of splitting of the basal lamina, broadening ofthe perivascular connective tissue, perivascular round cell infiltrations, and immunoglobulin deposits (each in 60-75% of the patients) . Electron microscopy was the most sensitive method of histological emination, detecting abnormalities in 87-5% of patients; with light microscopy and immunohistochemical techniques, abnormalities were revealed less frequently (83.3% and 75%, respectively). In contrast, normal findings were observed in most of the healthy controls: capillaroscopy = 90%; histology = 80%. Conclusions-Microvascular lesions are a predominant feature in scleroderma and seem to have a central pathogenetic role in the disease. Capillaroscopy is able to identify this microangiopathy noninvasively, and capillaroscopically guided nail fold biopsy can detect the frequency and nature of the underlying ultrastructural changes. This may therefore be a useful tool in describing the pathogenetic role of the microvascular system in scleroderma.
(Ann Rheum Dis 1996; 55: [305] [306] [307] [308] [309] [310] Scleroderma or systemic sclerosis is a connective tissue disease that can affect almost all organ systems: those most frequently affected are the skin, lung, gastrointestinal tract, joints and muscles, and to a lesser extent the heart and kidneys.'1 At present, it is classified as an autoimmune disease,' but the aetiology of the condition remains unclear. Immunological processes have an important pathogenetic role that involves small vessels, particularly the vessel wall and the surrounding tissue of the capillaries. A chronic inflammatory process leads to an increasing fibrosis of these vessels and the perivascular connective tissue.' 9 Morphological abnormalities of nail fold capillaries have been detected in many connective tissue diseases by means of intravital capillaroscopy."l'3 A microangiopathic pattern of high specificity and frequency has been identified in scleroderma: the so called scleroderma pattern, that shows a rather inhomogeneous, often segmental or regional distribution. Today, capillaroscopy is a standard procedure in the diagnosis of scleroderma and is regarded as one of the most useful diagnostic tools in the early stages of the disease.'4 '5 In order to understand the pathogenetic implications of the microvascular abnormalities seen with capillaroscopy it is important to analyse the underlying histopathological changes but, to date, histopathological data have been acquired rather unsystematically, and few studies have been performed using electron microscopy.'6`9 Because of the very inconsistent involvement of the microvessels, biopsy findings in patients with scleroderma have been disappointing; in particular, the inconsistency has led to a high number of false negative results in specimens taken from macroscopically unchanged skin. Comparative studies of biopsy specimens from different regions of the body in patients with suspected scleroderma have shown the best results for biopsy specimens taken from the nail fold. '6 To avoid false negative biopsy results and increase the accuracy of diagnoses based on biopsy, we have combined capillaroscopy and nail fold biopsy in a 'capillaroscopically guided nail fold biopsy' technique, taking biopsy specimens from regions with capillaroscopically identified abnormal microvessels in patients with scleroderma, and from healthy control subjects.
Patients and methods

PATIENTS
We studied 24 patients with scleroderma (two men, 22 women; mean age 46-6 (range 29-77) years) and 10 healthy controls subjects (one man, nine women; mean age 45 9 (range 27-72) years). The study was approved by the local ethics committee, and informed consent was obtained from all subjects. .
Results
There were no serious complications relating to the biopsy procedure itself or wound healing. As the procedure of granulation can start from three sides, wound healing is very fast: after a few months the biopsy region is virtually unidentifiable.
CLINICAL FINDINGS AND LABORATORY TESTS
Eight patients had diffuse scleroderma with substantial involvement of lung, heart, and kidney. Sixteen patients showed the acrally limited form. The diagnosis was made at the time of our examination in all but five patients. The patient with the longest duration of disease had had scleroderma for seven years. All patients showed involvement of the skin to a variable extent, and all but three had Raynaud's syndrome. Laboratory tests revealed 66-7% of the patients to have an increased ESR, while only 37-5% had increased CRP. Positive ANA were found in 91 7% of patients, and in 79-2% the ANA titre was greater than 100.
History, clinical, and laboratory examinations of the healthy controls revealed signs of neither a macro or microangiopathy, nor a rheumatic disease. 28 The disappointing histopathological results formerly obtained for connective tissue diseases may be attributable to the site from which the biopsy specimen was taken. In the present study, by taking specimens from regions containing morphologically abnormal capillaries, we increased the diagnostic accuracy and decreased the number of false negative biopsy results, compared with former studies. 19 26-28 Comparative studies of different sites of biopsy in the same individual have shown the superiority of nail fold biopsy, particularly with respect to abnormalities of the basal lamina and immunoglobulin deposits. '6 Because we performed capillaroscopically guided nail fold biopsy, we found considerably more histopathological abnormalities than had been observed in studies in which biopsy specimens were taken blindly,25 29 and consequently were able to define in precise detail the frequency, nature, and diagnostic value of the histological changes.
CAPILLAROSCOPY
The histopathological changes seen in scleroderma are not strictly specific for the microangiopathy, however. Similar histopathological changes have also been found in lupus erythematosus, mixed connective tissue disease, dermatomyositis, and diabetes.3033
There seems to be a partially uniform reaction of the tissue to what are probably different pathogenetic mechanisms.
The processes of cellular infiltration and immunoglobulin deposition in the vessel wall lead to a leakage of the endothelial barrier. By demonstrating the splitting of the basal lamina, we were able to disclose the morphological (ultrastructural) correlate of the increased capillary permeability, which we observed capillaroscopically (perivascular oedema, microbleedings). The increased sodium fluorescein extravasation in patients with scleroderma34 and diabetes35 also has its histomorphological basis in these ultrastructural changes of the basal lamina.
In conclusion, our study has demonstrated the nature and frequency of capillaroscopic and histopathological changes in scleroderma. Because it makes possible the identification of microangiopathy, the technique of capillaroscopy (more so than histology) is of major diagnostic importance even in the early stage of this disease. Histology is able to reveal the underlying ultrastructural changes in detail. Round cell infiltrations, broadening of the connective tissue layer, oedema formation, splitting and broadening of the basal lamina, and deposits of complement C3 and IgG are frequently visible, and suggest an immunological nature of the microangiopathy, which obviously has an essential role in the pathogenesis of scleroderma.
